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Description

There are many applications in the electronic indus-
try, such as in copying machines, computers and the like,
wherein a plurality of conductors must be terminated to
various electronic components to carry out various func-
tions of a machine or apparatus. For instance, in a cop-
ying machine, control electronics are fed through data
conductors or lines and power conductors or lines to var-
ious devices, such as motors, audible or visual indica-
tors, or the like which perform the various functions of
the machine, such as changing the reduction of the cop-
ying process, varying the numbers of copies, rendering
audible or visual signals, and the like. Electronic compo-
nents or devices, such as printed circuit boards, integrat-
ed circuit chips, headers or connectors must be coupled
through electrical connectors to the power and data
transmission conductors or lines.

This invention generally relates to the art of electrical
connectors and, particularly, to an input-output electrical
connector for electrically coupling a plurality of conduc-
tors with an electronic component or device.

Adevice for electrically coupling a plurality of parallel
conductors with an electronic component according to
the preamble of claim 1 is known from FR-A-2 623 030.
The electronic component is mounted in a housing and
comprises a plurality of contacts for engaging the surface
conductors which are disposed in grooves of a rail.

One of the problems with electronic systems of the
character described is that the power and data conduc-
tors may take various forms, such as discrete insulated
wire conductors, ribbon cable conductors, inlaid conduc-
tors and the like. Consequently, different configurations
of input-output electrical connectors must be used to
coupled the different power and data conductors to the
various electronic components of the machine or appa-
ratus. In any instance where different or specialized elec-
trical connectors must be provided, the cost of the ma-
chine increases, particularly where a considerable
number of electrical connectors are used in the system.
It would be desirable to provide an electrical connector
assembly, including a common or universal housing
which can accommodate different types of terminals for
terminating and coupling different types of conductors to
the electronic components associated with the connec-
tor. This invention is directed to solving the above prob-
lems and satisfying the stated need.

An object, therefore, of the invention is to provide a
new and improved input-output electrical connector for
electrically coupling a plurality of conductors of different
configurations with an electronic component or compo-
nents.

The invention is defined in claim 1.

In the exemplary embodiment of the invention, the
electrical connector includes a common housing having
mounting means for mounting the electronic component
(s) thereon. Locating means are provided on the housing
for locating a plurality of discrete insulated conductor
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wires. Interfacing means are provided on the housing for
interfacing with a substrate having a plurality of surface
conductors thereon. The common housing includes a
plurality of first receptacle means and a plurality of sec-
ond receptacle means. The first receptacle means re-
ceive aplurality of wire insulation displacement terminals
for termination to the discrete insulated conductor vitres
and electrically coupling the wires to the electronic com-
ponent. The second receptacle means receive a plurality
of surface terminating terminals for termination to the
conductors on the substrate and electrically coupling the
conductors to the electronic component. Therefore, the
common housing, in combination with either the insula-
tion displacement terminals or the surface terminating
terminals, can be used to electrically couple either dis-
crete insulated conductor wires or surface conductors to
the electronic component.

The invention contemplates an electrical connector
assembly including the common housing described
above in combination with a plurality of the insulation dis-
placement terminals and a plurality of the surface termi-
nating terminals. The particular configuration of termi-
nals are selectively mounted in the common housing de-
pending upon the configuration of conductors which
must be coupled to the electronic component.

As disclosed herein, the electronic component is
shown in the form of a printed circuit board having an
integrated circuit chip and various header connectors
thereon. The insulation displacement terminals each
have a wire insulation displacement portion at one end
and a surface mounting portion at an opposite end for
electrically coupling the discrete insulated conductor
wires to circuit traces on the printed circuit board. The
surface terminating terminals each have surface mount-
ing portions at opposite ends for electrically coupling the
conductors on the substrate to circuit traces on the print-
ed circuit board.

The common housing is configured to have a pocket
in the top thereof for receiving the printed circuit board,
along with the integrated circuit chip and header connec-
tors on the board. The locating means for the discrete
insulated conductor wires and the interfacing means for
the surface conductors on the substrate are provided on
the bottom of the housing. Particularly, the locating
means are provided in the form of channels in the bottom
of the housing for receiving the discrete insulated con-
ductor wires, and the bottom of the housing has surface
means for engaging the substrate with means on the
housing for attachment to the substrate.

Other objects, features and advantages of the inven-
tion will be apparent from the following detailed descrip-
tion taken in connection with the accompanying draw-
ings.

Brief Description of the Drawings

The features of this invention which are believed to
be novel are set forth with particularity in the appended
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claims. The invention, together with its objects and the
advantages thereof, may be best understood by refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which:

FIGURE 1 is an exploded perspective view of an
electrical connector assembly for terminating a plu-
rality of discrete insulated conductor wires and
embodying the concepts of the invention;

FIGURE 2 is a perspective view of the electrical con-
nector assembly of Figure 1 in assembled condition
terminating the insulated conductor wires;

FIGURE 3 is a vertical section taken generally along
line 3-3 of Figure 2;

FIGURE 4 is a vertical section similar to that of Fig-
ure 3 but with the electrical connector assembly
including terminals for surface terminating a plurality
of conductors on a substrate;

FIGURE 5 is an exploded perspective view of an
alternate form of electrical connector assembly
embodying the concepts of the invention, in conjunc-
tion with a frame having surface and inlaid conduc-
tors thereon; and

FIGURE 6 is a perspective view of the electrical con-
nector assembly of Figure 5 in assembled condition
and terminated to the frame having the surface or
inlaid conductors thereon.

Detailed Description

Referring to the drawings in greater detail, and first
to Figure 1, an electrical connector assembly, generally
designated 10, is shown to include a common housing,
generally designated 12. The electrical connector as-
sembly is an input-output connector for coupling a plu-
rality of conductors of different configurations with an
electronic component. As illustrated in Figure 1, the con-
ductors are conventional discrete insulated conductor
wires, including three data transmission wires 14 and two
power transmission wires 16. The electronic component
is shown in the form of a conventional printed circuit
board 18 having circuit traces thereon. An integrated cir-
cuit chip 20 is mounted on top of the printed circuit board,
and a pair of header connectors 22, having terminal pins
24, are mounted on top of the printed circuit board. The
housing mounts terminals for coupling data and power
transmission lines 14 and 16, respectively, to the circuit
traces on printed circuit board 18.

The connector assembly described above can be
used for distributing power and data through any electri-
cal apparatus requiring such distribution. Control elec-
tronics from a control station run through the machine in
data and power transmission lines 14 and 16, respec-
tively. The connector terminates the lines to circuit traces
on printed circuit board 18, and integrated circuit chip 20
distributes the power and data to various devices in the
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machine through header connectors 22 which receive
complementary connectors (not shown) electrically cou-
pled to the various devices such as motors, audible and
visual indicating means, and the like. For instance, the
control electronics may include an actuator to change the
degree of reduction of the copying machine from an orig-
inal copy sheet. The electronic chip will tell a motor on
the machine its respective function, through one of the
header connectors 22, through a complementary con-
nector leading to the particular motor.

More specifically, common housing 12 is recessed
in the top thereof to define a pocket 26 for receiving print-
ed circuit board 18. The printed circuit board is shown in
Figure 2 disposed within the pocket. The housing is in-
tegrally molded of plastic material, such as glass filled
polyester, and includes a pair of integrally molded latch
arms 28 having hook portions 28a whereby the hook por-
tions snap over the top of printed circuit board 18 when
fully seated in the housing as shown in Figure 2. The
housing may have an upwardly protruding polarizing pin
30 for insertion through a polarizing hole 32 in the printed
circuit board. The housing also has a pair of outwardly
protruding bosses 34 through which a pair of screws or
bolts 36 can be inserted to securely mount the housing
to a frame of the machine (not shown).

Integrally molded housing 12 has locating means in
the form of a plurality of channels 38 for locating discrete
insulated conductor wires 14 and 16. The channels are
partially closed by retention fingers 40 whereby the con-
ductors or wires are retained in the channels by snapping
the conductors past the retention fingers.

Referring to Figure 3 in conjunction with Figure 1, in
the particular application of electrical assembly 10 de-
scribed herein, a programming strip 42 is mounted in
housing 12, with a plurality of upwardly projecting, can-
tilevered contact portions 44. As stated above, the elec-
trical connector is designed to couple data transmission
lines or conductors 14 to printed circuit board 18. Con-
ventional circuit traces on the printed circuit board inter-
connect with integrated circuit chip 20. Programming
strip 42,44 is provided to program the integrated circuit
chip to whatever electronic configuration is in the ma-
chine. The strip is programmed by selectively bending
one or more of cantilevered contact portions 44 down-
wardly sothat they do not engage particular circuit traces
on the underside of the printed circuit board. In essence,
the programming strip tells the integrated circuit chip to
perform various electronic functions by selectively short-
ing out circuit traces on the printed circuit board. In this
manner, a generic integrated circuit chip can be provided
and simply programmed within the assembly.

Still referring to Figure 3 in conjunction with Figure
1, common housing 12 includes a plurality of first recep-
tacle means in the form of through passages 46 for re-
ceiving a plurality of wire insulation displacement termi-
nals, generally designated 48, which are press-fit intothe
passages. In the embodiment illustrated, five passages
46 are provided for five terminals 48 corresponding to
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the five data and power transmission conductors or lines
14 and 16, respectively. Of course, it should be under-
stood that this number is for illustration purposes only.

Each wire insulation displacement terminal 48 in-
cludes a wire insulation displacement portion 50 and a
surface mounting or engagement portion 52. The wire
insulation displacement portion 50 includes a slot 54 for
piercing the insulation about a respective one of the dis-
crete conductors to establish conductivity with the con-
ductor wire therewithin, as seen in Figure 3. Surface
mounting portion 52 projects upwardly for engagement
with an appropriate circuit trace on printed circuit board
18, also as shown in Figure 3.

As stated above, the invention contemplates that
electrical connector assembly 10 is provided for elecitri-
cally coupling a plurality of conductors of different con-
figurations with an electronic component, such as printed
circuit board 18. To this end, and referring to Figure 4 in
conjunction with Figure 1, common housing 12 includes
a plurality of second receptacle means in the form of
through passages 56 for receiving a plurality of surface
terminating terminals, generally designated 58.

More particularly, each surface terminating terminal
18 includes an upper surface mounting or engaging por-
tion 60, similar to portion 52 of insulation displacement
terminal 48, for engaging an appropriate circuit trace on
printed circuit board 18. However, the bottom of each ter-
minal 58 is provided with another surface mounting or
engaging portion 62 for electrical interconnection with a
surface conductor 64 on a substrate 66. For instance,
surface conductor 64 may be a circuit trace on a second
printed circuit board, or, as described hereinafter, the
surface conductor may be on or inlaid within a frame por-
tion of the machine.

As seen in Figures 3 and 4, all of surface mounting
or engaging portions 52 of terminals 48 and 60,62 of ter-
minals 58 are fabricated as oblong spring portions of the
terminals to maintain surface engagement with the re-
spective circuit traces or conductors. Surface terminat-
ingterminals 58 are forced into passages 56 and the end
spring portions facilitate maintaining the terminals in the
passages. Terminals 58 are allowed to float within the
passages 56 to take-up tolerance stack-up.

From the foregoing, and particularly comparing Fig-
ures 3 and 4, it can be seen that common housing 12 is
configured for selectively receiving either insulation dis-
placement terminals 48 or surface terminating terminals
58 depending upon the particular configuration of con-
ductors for coupling to printed circuit board 18. There-
fore, the illustrated embodiment of the invention can ac-
commodate either discrete insulated conductors 14 and
16 or surface mounted conductors 64.

Figures 5 and 6 show an alternate form of the inven-
tion wherein a common housing, generally designated
70, is of a somewhat different configuration, but still in-
corporates the concepts of the invention. Again, the
housing is recessed in the top thereof to define a pocket
72 for receiving printed circuit board 18, along with inte-
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grated circuit chip 20, but four header connectors 22',
along with terminal pins 24', are mounted on the printed
circuit board. Again, spring latch arms 28', having hook
portions 28a', are integrally molded with the housing for
securely holding the printed circuit board in pocket 72.
In this embodiment, polarization means is provided by a
rib 74 molded integrally with the housing, on the inside
of pocket 72, for seating in a notch 76 cut into one side
of printed circuit board 18. Again, a programming strip is
provided with cantilevered contact portions 44 as de-
scribed in relation to Figures 1 and 3. Although not uti-
lized in the illustration of Figures 5 and 6, common hous-
ing 70 again has a plurality of first receptacle means or
through passages 46' for receiving insulation displace-
ment terminals 48, as well as channels 38 for receiving
discrete insulated conductor wires 14 and 16. Housing
70 has a plurality of open areas 78 which simply are ma-
terial core-out areas during the molding process.

In the application of electrical connector assembly
70, a plurality of surface terminating terminals 58 having
surface mounting or engaging portions 60 are received
within second receptacle means or passages 56' just as
was described in relation to Figure 4. In other words, ei-
ther configuration of common housing 12 (Fig. 1) or com-
mon housing 70 (Fig. 5) incorporates the concepts of the
invention wherein different configurations of terminals
can be selectively mounted in the housing to couple dif-
ferent configurations of conductors to an electronic com-
ponent, such as printed circuit board 18.

In the illustration of Figures 5 and 6, a plurality of
surface mounted conductors 80 are provided on a frame
82. As illustrated, the conductors actually are inlaid with-
in grooves 84 on the top of the frame. Therefore, surface
engaging portions 62 of terminals 58 engage conductors
80 within grooves 84, similar to the depiction of Figure
4. Frame 82 may be a frame portion of the machine with
which the electrical connector assembly is utilized.
Housing 70 is interfaced with frame 82 by seating a bot-
tom surface area 86 on top of the frame. The housing is
secured to the frame by screws or bolts 88 threaded into
holes 90 in the frame.

As stated above, the numbers of terminals 48 or 58
(along with the numbers of receptacle means or passag-
es in the common housings) can vary with the particular
application of the connector assembly. To that end, com-
mon housing 70 is shown with eight passages 56' for re-
ceiving eight terminals 58 which are engageable with
eight surface mounted or inlaid conductors 80, as illus-
trated. In addition, it should be understood that either
common housing 12 or 70 may be provided with more
through passages and terminals than might be used in
a particular application in order to expand the use of the
connector assembly. For instance, rather than there be-
ing eight conductors 80 in a given application, there
might be only five conductors. Therefore, only five termi-
nals 58 would be assembled in a selected five passages
56' for surface engaging the five conductors, all depend-
ing upon the particular electronic system of a given ma-



7 EP 0 525 604 B1 8

chine. The same is true of the five insulation displace-
ment terminals 48.

Claims

1. A device for electrically coupling a plurality of con-
ductors (14, 18, 64, 80) with an electronic compo-
nent (18), the device comprising

a housing (12; 70) having mounting means (26,
28; 72, 28'") for removeably mounting the elec-
tronic component (18),

retention means (40; 88, 90) for mechanically
coupling the housing (12, 70) to said conductors
(14, 18, 64, 80), and

contact members (48, 58) for electrically cou-
pling the conductors (14, 18, 64, 80) to said
electronic component (18),

characterized in that

the housing (12, 72) includes a plurality of first
receptacle means (46, 46') for receiving appro-
priate contact members which are formed as
wire insulation displacement terminals (48) and
a plurality of second receptacle means (56, 56')
for receiving appropriate contact members
which are formed as surface terminating termi-
nals (58), whereby the housing (12, 90) in com-
bination with either the insulation displacement
terminals (48, 48') orthe surface terminating ter-
minals (58, 58') can be used to electrically cou-
ple either discrete insulated conductor wires

(14, 16) or conductors (64, 80) on a substrate
surface (66) or in a groove (84) of a carrier (82),
respectively, to the electronic component (18).

2. The device of claim 1 wherein said housing (12)
accommodates header connectors (22) for being
mounted on top of the electronic component (18).

3. Thedevice of claim 1 or 2 wherein the housing (12)
is adapted (34; 90) to be screwed (36; 88) to a frame
member (82).

4. Thedevice of any of claims 1 to 3 wherein the hous-
ing (12; 70) has channels (38) for locating discrete
insulated conductor wires (14, 16).

5. The device of any of claims 1 to 4 wherein said
receptacle means (46, 56; 46', 56') are formed as
through passages which extend between two
opposing sides of the housing (12, 70).

6. The device of any of claims 1 to 5 wherein each said
insulation displacement terminal (48) has a wire
insulation surface mounting portion (52) at the oppo-
site end.
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7. The device of any of claims 1 to 6 wherein each of

said surface terminating terminals (58) has ends
provided with surface mounting portions (60, 62).

The device of any of claims 1 to 7 wherein said
mounting means (26, 28) includes a recess or
pocket (26) for receiving the electronic component
(18).

The device of any of claims 1 to 8 wherein said reten-
tion means (40) includes a surface area (86) for
being seated to a frame member (82).

Patentanspriiche

Gerat zum elekirischen Kuppeln einer Mehrzahl von
Leitern (14, 18, 64, 80) mit einem elektronischen
Bauteil (18), mit folgenden Merkmalen:

ein Geh&ause (12; 70) mit einer Befestigungsein-
richtung (26, 28; 72, 28') zum lésbaren Befesti-
gen des elektronischen Bauteils (18);

eine Ruckhalteeinrichtung (40; 88,90) zum
mechanischen Kuppeln des Gehauses (12, 70)
mit den Leitern (14, 18, 64, 80) und
Kontakielemente (48, 58) zum elekirischen
Kuppeln der Leiter (14, 18, 64, 80) an das elek-
tronische Bauteil (18),

dadurch gekennzeichnet, dai3

das Gehause (12, 72) eine Mehrzahl von ersten
Aufnahmeeinrichtungen (46, 46') zur Aufnahme
geeigneter Kontaktelemente aufweist, die als
Isolationsverdrangungsklemmen (48) ausgebil-
det sind, und eine Mehrzahl von zweiten Auf-
nahmeeinrichtungen (56, 56') zur Aufnahme
geeigneter Kontakielemente umfaBt, die als
OberflachenabschluBklemmen (58) ausgebil-
det sind, wobei das Gehause (12, 90) in Kom-
bination entweder mit den Isolationsverdrén-
gungsklemmen (48, 48") oder den Oberflachen-
abschluBklemmen (58, 58') benutzt werden
kann, um entweder diskret isolierte Leiteradern
(14, 16) oder Leiter (64, 80) auf einer Substrat-
oberflache (66) oder in einer Nut (84) eines Tra-
gers (82) jeweils mit dem elektronischen Bauteil
(18) elekirisch zu kuppeln.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daf3 das Geh&use (12) Sammel-Steck-
verbinder (22) aufnimmt, die auf der Oberseite des
elektronischen Bauteils zu montieren sind.

Vorrichtung nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daf3 das Gehduse (12) zum Auf-
schrauben (36; 88) an einem Rahmenteil (82) aus-
gebildet (34; 90) ist.
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Vorrichtung nach einem der Anspriiche 1-3, dadurch
gekennzeichnet, daB3 das Gehause (12; 70) Kanale
(88) zur Unterbringung von diskreten isolierten Lei-
teradern (14, 16) aufweist.

Vorrichtung nach einem der Anspriiche 1-4, dadurch
gekennzeichnet, daf3 die Aufnahmeeinrichtungen
(46, 56; 46', 56") als Durchgangskanéle ausgebildet
sind, die sich zwischen zwei gegenlberliegenden
Seiten des Gehauses (12, 70) erstrecken.

Vorrichtung nach einem der Anspriiche 1-5, dadurch
gekennzeichnet, daf3 die Isolationsverdrangungs-
klemme (48) jeweils einen Aderisolations-Oberfla-
chenbefestigungsteil (52) an dem entgegengesetz-
ten Ende aufweist.

Vorrichtung nach einem der Anspriiche 1-6, dadurch
gekennzeichnet, daB die Oberflachenabschlu3-
klemmen (58) jeweils Enden mit Oberflachenbefe-
stigungsteilen (60, 62) aufweisen.

Vorrichtung nach einem der Anspriiche 1-7, dadurch
gekennzeichnet, daf3 die Befestigungseinrichtung
(26, 28) eine Aussparung oder Tasche (26) umfaBt,
um das elektironische Bauteil (18) aufzunehmen.

Vorrichtung nach einem der Anspriiche 1-8, dadurch
gekennzeichnet, daB die Rickhalteeinrichtung (40)
einen Oberflachenbereich (86) umfaft, der zur Auf-
nahme auf einem Rahmenelement (82) dient.

Revendications

Dispositif pour raccorder électriquement plusieurs
conducteurs (14, 16, 64, 80) avec un composant
électronique (18), le dispositif comprenant :

un boitier (12; 70) comportant un moyen de
montage (26, 28 ; 72, 28") pour monter de fagon
amovible le composant électronique (18) ;

un moyen de maintien (40 ; 88, 90) pour accou-
pler mécaniquement le boitier (12 ; 70) auxdits
conducteurs (14, 16, 64, 80) ; et

des éléments de contact (48, 58) pour raccorder
électriquement lesdits conducteurs (14, 16, 64,
80) audit composant électronique (18) ;
caractérisé en ce que le boitier (12, 72)
comprend :

plusieurs premiers moyens réceptacles (46,
46") pour recevoir des éléments de contact
appropriés qui sont constitués par des bornes
autodénudantes (48) ; et

plusieurs seconds moyens réceptacles (56, 56')
pour recevoir des éléments de contact appro-
priés qui sont constitués par des bomes de ter-
minaison en surface (58), ce par quoi le boitier
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(12, 90), en combinaison avec soit les bomes
autodénudantes (48, 48') soit les bomes de ter-
minaison en surface (58, 58'), peut étre utilisé
pour raccorder électriquement, au composant
électronique (18), respectivement, soit des fils
conducteurs isolés individuels (14, 16) soit des
conducteurs (64, 40) sur la surface d'un subs-
trat (66) ou dans une rainure (84) d'un support
(82).

Dispositif selon la revendication 1, dans lequel ledit
boitier (12) loge des embases (22) destinées a étre
montés sur le dessus du composant électronique
(18).

Dispositif selon la revendication 1 ou 2, dans lequel
le boitier (12) est congu (34 ; 90) pour étre vissé
(36 ; 88) a un élément chéassis (82).

Dispositif selon l'une quelconque des revendica-
tions 1 & 3, dans lequel le boitier (12 ; 70) comporte
des canaux (38) pour loger des fils conducteurs iso-
Iés individuels (14, 16),

Dispositif selon l'une quelconque des revendica-
tions 1 & 4, dans lequel lesdits moyens réceptacles
(46, 56 ; 46', 56') ont la forme de conduits qui s'éten-
dent entre deux cbtés opposés du boitier (12, 70).

Dispositif selon l'une quelconque des revendica-
tions 1 a 5, dans lequel chacune desdites bomes
autodénudantes (48) posséde une partie de mon-
tage en surface de fil isolé (52) & I'extrémité oppo-
sée.

Dispositif selon l'une quelconque des revendica-
tions 1 & 6, dans lequel chacune desdites bomes de
terminaison en surface (58) a des extrémités pour-
vues de parties de montage en surface (60, 62).

Dispositif selon l'une quelconque des revendica-
tions 147, dans lequel ledit moyen de montage (26,
28) comprend un évidement, ou poche, (26) pour
recevoir le composant électronique (18).

Dispositif selon l'une quelconque des revendica-
tions 1 & 8, dans lequel ledit moyen de maintien (40)
comprend une zone de surface (86) destinée a
s'appuyer sur un élément chéssis (82).
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